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Claims 



1. A polycationic carbohydrate or a pharmaceutical^ acceptable 
derivative thereof, wherein the polycationic carbohydrate comprises a 
CP* water-soluble alkylated chitosain or a pharma'ceutically acceptable 



salt or derivative thereof, a cationic polypeptide - ^ cationic 



polyamingyacid, a quaternary 7 ammonium compound or a mixture thereof, 
for use as an immunostimulant . 



2. A polycationic carbohydrate according to claim 1 where the 
polycationic carbohydrate is a water-soluble alkylated chitosan 
derivative or a salt thereof f such as trimethyl chitosan chloride, N- 
carboxymethyl chitosan and polyethylene glycol chitosan. 



SS 3 . 

W 



A polycationic carbohydrate according to cl 
alkylated chitosan is a trimethyl chitosan. 



2 in which the 




4 . A pharmaceutical 
agent which is capablg, 
Ij^an animal, 

s 1 to 3 




ising a biologically active 
tective immune response in 
ccording to any one of 



5. A pharmaceutical composition according t^claim 4 which further 
comprises a diluent or carrier. 




particle 



comprising 



6. A pharmaceutical composition according tcT^ri^im 5 which 
comprises 

a biologically adba^e agenjs^which is able to produce an immune 

J-t is administered; 



response in an animal to wh: 

(ii) a first material capable of 

(iii) a polycationip x carbohydrate accordiS 
3. 



ing particles; and\ 



:o any 



claims 1 to 
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7; A pharmaceutical composition comprising particles, each particle 

^-vJ ____ 

comprising ' 

(i) a biologically active agent which is able to produce an immune 
response in an animal to which it is administered; 

(ii) a first material capable of forming particles; and 

(iii) one or more polycationic carbohydrates which have 

immuno stimulant properties, wherein polycationic carbohydrate is 
distributed throughout the particle including at the surface. 

8. A compositon according^te^claim 7 wherein the polycationic 
carbohydrate comprises an immunostimtllant which is a chitin 
derivative, a cationic polypeptide, a cationic polyamino acid, a 
quaternary ammonium compound or a mixture thereof. 

9 . A composition according ^o^ciaim 8 wherein the polycationic 
carbohydrate comprises a chitin derivative. 




10. 

s chitosan, 
polycationic carbolr 




11. A composition accord 
particle comprises m; 



chitin derivative 
te or a 
laim 3 . 

6 to 10 wherein the 
-liposomes . 



12. A composition according to c^aijn 11 wherein the particle 
comprises a microparticle. 

13. A compos it ioii^ccording to any one of clai t xo5^6 to 12 wherein the 
first material is a pol^m^ric material which has a molecular weight 
?f lOOkDa or more. 



o 13 wherein the 




14. A composition according to any onfe^of claims 
first material comprises poly- (L-lactide) 
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15. A competition according to any one of^^ajjns^S^to 14 wherein the 
ratio of the f i^^Sst material to the polycationic carbohydrate is from 
99:1 to 9:1 w/w. 

16. A composition accordf&s" to any one of claimS^&^to 15 wherein the 
biologically active agent is enable of generating a protective 
immune response against tetanus /Miptheria, or Yersinia pestis. 



17. A composition according ^to^ciaj^ 16 wherein the biologically 
active agent comprises a combination of^the V antigen of Y. pestis or 
an immunologically active fragment thereof, and the Fl antigen of Y. 
pestis or an immunologically active fragment thereof. 




18. A composition according to any one of cJSi 
adapted for intranasal application. 



6 to 17 which is 





A composition according to any one of clao!tts^6 to 17 which is 
adapted for parenteral administration. 

A composition\iccording to any one of oitaims 6 to 19 which 
fy further comprises a chemical compound selected froST 

A) a p\lyamino acid, 

B) a vitamin or vitamin derivative, 

C) cationic pluronics, 

D) a clathx^te, 

E) a complexang agent, 

F) cetrimides ; 

G) an S- layer p^ptein; or 

H) methyl - glucamil^e . 



21. A composition according to claim 20 which further comprises a 
cationic pluronic. 



22. A composition according to— ciaim 21 which comprises nanospheres 
of a cationic pluronic which are surfac&-)nodif ied with chitosan. 
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material, in the pre| 
any one of cX^^cC^l t 



23. 




producing a pharmaceutical composition, which 



24 . A method for producing a pharmaceutical composition, which 
method comprises forming an emulsion of a biologically active agent 
and a first polymeric material, in the presence of an immunostimulant 
polycationic carbohydrate, and dropping the resultant emulsion into a 
secondary aqueous phase which also contains an immunostimulant 
polycationic carbohydrate. 

25. A method according to^claim 24 wherein the immunostimulant 
polycationic carbohydrate is a cll±-fein derivative, cationic 
polypeptide, cationic polyamino acid, a quaternary ammonium compound 
or a mixture thereof . 

26. A method according to cia4^n 25 wherein the polycationic 
carbohydrate is chitosan, chitosanciiloride, chitosan glutamate or a 
water-soluble alkylated chitin derivative according to claim 2 or 
claim 3 . 

27. A method for producing a pharmaceutical composition which method 
comprises forming a microsphere, depositing a layer of polycationic 
carbohydrate thereon, and thereafter adsorbing a biologically active 
agent . 

28. A method according to ^cj^aim 27 wherein the immunostimulant 
polycationic carbohydrate is a chimin derivative, cationic 
polypeptide, cationic polyamino acid, a quaternary ammonium compound 
or a mixture thereof . 



29. A method according to cl^JJJ^^ wherein the polycationic 

carbohydrate is chitosan, chitosan chloride, chitosan glutamate or a 
water-soluble alkylated chitin derivative according to claim 2 or 
claim 3 . 
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30. AVethod of protecting an animal against a pathogen, said method 
comprising administering to said animal, a protective agent which is 
able to stimulate the animal's immune system to produce a response 
which is protective against said pathogen, and an immuno stimulant 
comprising a Volycationic carbohydrate according to any one of claims 

J^to 3. \ 

31, * A method of protecting an animal against a pathogen, said method 
comprising administering to said animal, a protective agent which is 
able to stimulate thk animal's immune system to produce a response 
which is protective against said pathogen, in the form of a 
composition according t\ any one of claims 6 to 22 , 



32. A method according tc\ claim 30 o<r*-cJ^aim 31 wherein the 
protective agent which is abg.e to stimulate tEe animal's immune 
system to produce a response Vhich is protective against said 
pathogen, and an immuno stimulant comprising a polycationic 
carbohydrate is applied parenter^lly or to a mucosal surface. 

33. A method according tO(-cia4jn 32 wherein the protective agent and 
the immunostimulant are applied toV^mucosal surface. 

34. A method according tfi^claim 33 wherein said mucosal surface is 
an intranasal surface. 



35. The use of a polycationic carbohydrate or a pharmaceutical ly 
acceptable derivative thei^a^f according to any one of claims 1 to 3 
as an immunostimulant, fnElJfe^reparation of a vaccine for usWn 
prophylactic or therapeutic treaM^it, 
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